Purpose -The purpose of this paper is to describe developmental work with SMIL (Synchronized Multimedia Integration Language) to synchronize transcript captions with streaming audio. Design/methodology/approach -This paper provides an evaluation of the hardware/software required to digitally record oral histories and the methods developed at WSU to customize the presentation of streaming audio and text. Findings -Though providing users with streaming media content is not excessively expensive, the multifaceted work-flow of organizing an oral history project, utilizing digital recording equipment, preparing transcripts, and synchronizing those transcripts with their corresponding audio files, is a complex, labor-intensive undertaking. Practical implications -This is an extremely common-sense discussion of the time and work involved in planning digital projects that involve streaming media with captions. Originality/value -As many libraries enhance digital collections with streaming media, this article provides one approach not otherwise found in library literature.
Introduction
With a gift in 2004 from the Washington State University (WSU) class of 1954, the WSU Libraries undertook a campus oral history project [1] . During the first year of the project, a team of expert volunteers interviewed two former University Presidents and one former Interim University President. In addition to these new interviews, WSU staff in the department of Manuscripts, Archives, and Special Collections (MASC) also converted analog cassette tape interviews conducted between 1982 and 1988 as part of a centennial oral history project to digital format [2] . All of the oral history interviews selected for this online project included signed consent forms. Drawing on previous experience with streaming media, WSU librarians decided to record all of the new interviews with digital equipment. Then with both the newly recorded digital oral histories and the older centennial interviews that had been converted from analog to digital, WSU MASC staff synchronized transcript captions with the steaming audio files utilizing SMIL (Synchronized Multimedia Integration Language). SMIL developed, with its first public release in 1997, as an XML-based language to facilitate choreographing multimedia presentations including graphics, sound, video, and still images. For a clearinghouse of information on SMIL, see the World Wide Consortium site, which provides reports from the Synchronized Media Working Group (SYMM) including accessibility and technical documents [3] . The place of SMIL within the wider context of mark-up language in the humanities is outlined in a historical overview by Claus Huitfeldt, who describes the development and future directions of non-proprietary mark-up languages such as SGML and XML (Huitfeldt, 2004, p. 16) . For the purpose of the WSU oral history project, SMIL was used to stream transcript captions along with audio in real time and reference graphic files.
Before any synchronization of transcripts with streaming audio files could take place, it was necessary to create new transcripts for previous interviews that did not have them and also to edit those interview transcripts already completed. This process of creating and editing transcripts to use as captions online is a complex, labor-intensive project. According to Donald Ritchie, preparing transcripts for oral history interviews is by far the most expensive and time-consuming part of the whole enterprise, usually taking between six to eight hours to prepare transcripts for one hour of recorded interview (Ritchie, 2003, p. 65) . Once the transcripts are edited, a minimum of two hours for every hour of streaming audio must be spent time-stamping the files. The work involved therefore begs the question: Why bother preparing transcripts at all? In short, the answer is accessibility.
The primary audience that requires captions is those who cannot hear the audio. The US government estimates that one person in five has some type of functional hearing limitation [4] . Population trends indicate that the percentage of Americans with hearing deficiencies will continue to grow as the population increases in age. Since the donors to the WSU Oral History project graduated in 1954 and are therefore in their seventies, it made sense to caption the interviews and also prepare for requests of copies of the interviews and/or transcripts in non-digital formats, such as on cassette tape and paper. Beyond issues of accessibility and donor relations, as a research library the production of transcripts is another durable format for the long-term retention of the content of the interviews, and as Donald Ritchie notes, given a choice researchers prefer transcripts over recordings (Ritchie, 2003, p. 64) 
Recording technology
In preparation for the WSU Oral History project, Alan Cornish, WSU Systems Librarian, researched various hardware and software options. After consulting Michigan State's MATRIX and Historical Voices project, as well as the Vermont Folk Life Center's Audio Field Recording Equipment Guide, WSU purchased Sound Devices' USBPre microphone interface that allows for recording directly onto a laptop [5] . The USBPre functions as a microphone preamplifier and has inputs for two microphones to record at 24-bit/48 kHz [6] . The sound files captured by the USBPre adaptor were recorded onto the hard drive of a Sony Vaio laptop and saved as uncompressed WAV files using Adobe Audition 1.5 software. During each of the oral history interviews (all of which took place at remote sites in Seattle and Coronado), two Shure microphones were used -one for the interviewer and one for the interviewee. The interview locations were selected with ready access to a power source. The
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USBPre interface does not require its own power source, but does draw power from the laptop, requiring that the laptop be plugged in.
Work flow
The work flow for new interviews consisted of several key elements:
(1) preparing the interviewers; (2) providing consent forms; (3) processing the audio files; (4) transcribing the interviews; (5) time-stamping the transcriptions; and (6) cataloging the streaming file.
Before the first interviews took place, WSU MASC staff met with the volunteer interviewers to draft questions, list potential future interview subjects, discuss oral history best practices, and review how to operate the recording software.
Processing/editing sound files After the initial interviews were completed, WSU MASC staff edited the WAV files using Adobe Audition 1.5. As part of the editing process, the equalization was adjusted and background noise removed. The next step at WSU was to output the WAV files to cassette tapes for transcription. (The local transcription service only works with cassette tapes.) To ready the tape for transcription output, a cassette recorder was attached to the computer with a cord from the soundcard on the computer to the microphone input on the cassette recorder. Then, after opening the WAV file in the Windows Media Player (WMP), WSU MASC staff selected PLAY on WMP and REC on the cassette recorder, thereby transferring the digital file to analog tape. During this transfer, it is important to close other applications because the cassette tape will record any computer noises, such as e-mail chimes.
After preparing the WAV files for transcription, WSU MASC staff converted the WAV files to RealAudio using the RealAudio Producer so that the sound files could be streamed over the web. In a 2004 article, Trevor Bond provides a detailed discussion of utilizing Real technology for streaming oral history interviews (Bond, 2004, p. 15) . As part of the file conversion process, the Real Producer wizard provides the option to add copyright information and other metadata, and the choice to stream the files from a multi-rate stream or a single stream. The multi-rate option is the best choice as the RealSystems Helix server detects the connection of the user (any rate from 28K to high-speed DSL) and adjusts the streaming rate accordingly. Generally, converting a two-hour WAV file to the Real format takes 10-15 minutes.
Preparing the transcripts
Once the transcripts were supplied by the local transcription service, the interviewer edited the initial draft. WSU MASC staff then edited the transcripts a second time, paying special attention to the spelling of names. After the transcripts were edited, the files were converted to Rich Text Format files (or text) for time-stamping. LHT 
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To stream audio recordings with transcripts, a minimum of three files must be created for each interview and stored together. These include a SMIL file that brings together the streaming audio file, in this case a RealMedia or rm file and a ENUSCC file, which is the time-stamped transcript file (see Figure 1) . The SMIL file may also reference graphic files, if one wishes to customize the appearance of the RealPlayer.
Creating the time-stamped transcript files Using an excellent tutorial produced by WebAIM Web Accessibility in Mind, MASC staff time-stamped the transcript captions to correspond with the streaming audio file [7] . One of the challenges of time-stamping oral history interviews is that unlike many conversations where the speakers take turns talking, the subjects of oral histories often speak at length in monologues. After some lengthy experimentation, WSU MASC staff discovered that preparing the transcript text files prior to opening them in Hi-Caption dramatically speeded up the time-stamping process. One of the key modifications is to adjust the text file width dimensions to correspond to the After completing the pre-processing of the transcript file, it is now possible to use the Hi-Caption program to add the time-stamps (see Figure 2) . Initially, one must select in Hi-Caption the option to create a new SAMI file (Synchronized Accessible Media Interchange). After finishing the time-stamping, this SAMI file can be converted, as was done at WSU into SMIL for streaming with RealPayer and Quicktime files.
SMIL
After completing the time-stamping process in HI-Caption software, WSU MASC staff customized the public presentation of the RealPlayer. To accomplish this, one must edit the SMIL file in a text editor (i.e. Notepad). The default SMIL file without any alterations has the following elements:
Line 3 , layout .
Line 4
, region id ¼ "refregion" /.
Line 5
, region id ¼ "textregion" /. Line 11 , switch .
Line 12
, textstream src ¼ "pence_ENUSCC.rt" region ¼ "textregion" system-captions ¼ "on"/.
Line 13 , /switch .
Line 15 , /body .
Line 16 , /smil .
"refregion" and "textregion" (lines 4 and 5) map the way the content will display in the RealPlayer. Lines 10 and 12 contain the actual files that lines 4 and 5 reference. Figure 3 shows what this example would look like when opened in RealPlayer.
To alter the appearance of the RealPlayer viewer, as seen in Figure 4 , the following three steps are required. Extensions" . , head . , meta name ¼ "title" content ¼ "Bill Pence"/. , meta name ¼ "author" content ¼ "WSU Oral History Project"/. , meta name ¼ "copyright" content ¼ "Copyright 2005"
The second change needed is the addition of a third "region id". As displayed in the original code, the "region id" determines the presentation of the viewer when the RealPlayer is opened. An example of this added region, in this case referred to as the "speaker" region, is provided below:
The full version on the code appears as follows:
In addition to placing the second "speaker" code within the SMIL layout tags, WSU MASC staff inserted the following reference to a hyperlink for navigation and graphics:
, a href ¼ "http://www.wsulibs.wsu.edu/oralhistoryproject/"
The results of these modifications are demonstrated in Figure 4 .
The third and final step involves opening the ENUSCC.rt file in a text editor and adjusting it so that the dimensions and color of the text match the desired presentation parameters of the RealPlayer:
, window width ¼ "560" duration ¼ "01:04:45.859" height ¼ "180" bgcolor ¼ "black"/. , font color ¼ "white" .
By specifying the window width, height, background color and font color, as demonstrated above, library staff have a great deal of control over the presentation of the streaming audio and captions.
Cataloging the SMIL files in CONTENTdm
To integrate the streaming media files with WSU's other library digital collections; a folder was created for each interview (see Figure 1 ) and loaded on a Real Helix streaming server. Once loaded, a unique URL was created for each of the oral histories. Using the important URL feature in the CONTENTdm acquisition station, WSU MASC staff cataloged each of the interviews according to the Western States Dublin Core Metadata Best Practices guidelines [8] . Once entered into CONTENTdm, the user may access the streaming file by selecting the option to "Listen to interview" located just below the Title and Creator elements in the descriptive metadata or by selecting the "Click here to display item" link at the top of the record. Either choice will open a new window with the RealPlayer (see Figure 5 ).
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Time involved For each interview, it requires roughly 30 minutes to set up the laptop and recording equipment. After the interview, it may take between 15 and 30 minutes to save the WAV files and then roughly the same amount of time to transfer the files from the laptop to a workstation. For one hour of audio interview, one will spend somewhere between 45 minutes and two hours editing the file. Transferring the WAV files to cassette tape (for transcription purposes or if requested by researches) takes place in real time, that is one hour of WAV file requires an hour to transfer and, as noted above, the workstation must be devoted to this activity as noises, such as e-mail bells, will be recorded on the tape. Generally six to eight hours will need to be devoted to the creation of transcripts for each hour of interview with an additional two to five hours devoted to editing the transcript. Once the interview is edited, time-stamping takes roughly two hours for each hour of interview. The final cataloging in CONTENTdm requires 15-30 minutes per interview, if good descriptive information is readily available from other sources, such as a collection guide or finding aid.
Lessons learned
In making preparations for the first interview in Seattle, WSU MASC staff arranged to have technical support available on the morning of the interview. This technical support proved critical as the interviewer had inadvertently changed the recording settings. As the second interviewer learned, saving the WAV files can take an extended period of time. After this second interview, which lasted over three hours, the Sony Vaio took more than 20 minutes to save the audio files. After the first three interviews (all recorded off campus), subsequent sessions have been conducted on campus in a controlled environment. This also eliminates the need to pay for travel and has resulted in higher-quality interviews. Working with legacy transcripts (that is those created for past interviews) proved extremely time-consuming. Synchronizing the transcripts so that they stream along with the audio highlights any faults in the transcripts, such as subtle editorial changes for clarity, homophones, or typos. Indeed any differences, and there are always some, between what was spoken and the transcription is glaringly apparent when the audio and text are scrutinized side by side. Another issue that sometimes arises when the interviewer or subject reviews the transcript of the oral history is the tendency for either person involved in the process to make themselves or their subject "sound better." This can be a delicate issue, as anyone knows who has been literally quoted and then thought "did I really say that?", and one that warrants discussion at the start of the process.
Conclusion

According to Donald Ritchie:
It is imperative that oral historians grapple with the ethical issue of the Internet and avoid exploitation of their interviewees. But the solution is not to avoid the web, for fear of stepping into a minefield. On the contrary, those projects that do not avail themselves of the Internet run the risk of being ignored by the next generation of researchers (Ritchie, 2003, p. 81 ).
The methods described in this paper present one option for librarians considering the addition of streaming audio with transcripts to digital collections. Dion Goh and John J. Leggett provide an early (1999) case study of SMIL with video. (Goh and Leggett, 1999, p. 1) Beyond the applications discussed in this paper, these techniques may also be applied to other scholarly multimedia environments including online tutorials and video, where accessibility to hearing impaired users is a concern.
